Familial Mediterranean fever (FMF) is an autosomal recessive disorder characterized by fever and serosal inflammation. The reasons for the disorder are mutations in the Mediterranean fever (MEFV) gene; the most common of which are M694V, M680I, M694I and V726A. In this study, we aimed to screen these common mutations of the MEFV gene and then determine the prevalence of FMF according to these mutations in Adıyaman, Southeast Anatolia, Turkey. Seven hundred and sixty-seven healthy individuals from the region of Adıyaman participated in the study. Polymerase chain reaction-amplification refractory mutation system (PCR-ARMS) methods were used to determine the common mutations of the MEFV gene. Twenty-six (3.9%) individuals had only one mutation in the MEFV gene, 25 individuals were heterozygous and one person was homozygous for the V726A mutation (0.15%). In the present study, the V726A mutation (50.0%) was the most frequent, followed by M694V (38.5%), M680I (7.7%) and M694I (3.8%). It was seen that the carrier rate was very low and the prevalence of FMF was 0.15%, according to the common mutations of the MEFV gene in Adıyaman, Southeast Anatolia, Turkey.
INTRODUCTION
Familial Mediterranean fever (FMF) is an autosomal recessive disorder characterized by recurrent fever attacks, serositis, arthritis and erythema. The severe complication in FMF is amyloidosis affected kidneys that resulted in renal failure. Familial Mediterranean fever is prevalent in Mediterranean Basin, affecting Jews, Armenians, Turks, Arabs and Italians [1] [2] [3] . Because of the ethnic diversity in Turkey, the rate of heterozygosity is very high, and the estimated prevalence of FMF and the carrier rate are reported as 1/1000 and 1:5, respectively [3] .
Familial Mediterranean fever is caused by mutations in the MEFV gene that consists of 10 exons and is located on the short arm of chromosome 16p13.3 [4] . This gene encodes a 781 amino acid protein called pyrin (or marenostrin) that has a major role in the regulation of inflammation and apoptosis via interleukin 1β (IL-1β) processing [3, 5] .
Up to now, 281 mutations have been identified in the MEFV gene and 81 of these were identified in exon 10 [6] . Among these mutations, M694V, M680I, M694I and V726A were reported to be the most common, accounting for nearly 80.0% of all abnormal alleles in patients. In the present study, we aimed to determine the frequencies of the common MEFV gene mutations (M694V, M680I, M694I, V726A) in healthy individuals in Adıyaman, Southeast Anatolia, Turkey, and the carrier rate and mutation frequency of FMF according to these mutations.
MATERIALS AND METHODS
Study Population. The study involved 767 healthy individuals who had applied for premarital tests at the Adıyaman Obstetrics and Gynecology & Child Diseases Hospital, Adıyaman, Turkey. It was granted ethical approval by the local health committee and written consent was obtained from all individuals. Collective data (gender, age, hometown) for each individual were obtained. The study group consisted of 395 females and 372 males, and their ages ranged from 18 to 64 years with a mean age of 26.45 ± 5.54 years.
Screening the Common MEFV Gene Mutations. Peripheral blood samples were collected from a total of 767 healthy individuals who had applied for premarital tests at the Adıyaman Obstetrics and Gynecology & Child Diseases Hospital, Adıyaman, Turkey. Genomic DNA was isolated from 0.2 mL whole blood using a precipitation method in which saturated saline solution was used [7] . Four common MEFV gene mutations (M694V, M680I, M694I, V726A) located in exon 10 were screened with polymerase chain reaction-amplification refractory mutation system (PCR-ARMS) methods. Primers used in M694V, M680I, M694I and V726A mutations were selected from previous studies [8] . Internal control primers (forward: 5'-TGT ATC ATT GTT CTG GGC TCT-3', reverse: 5'-AGG GCT GAA GAT AGG TTG AA-3') were also used in the study.
The PCR mixture (25 µL) included 1 × PCR buffer, 1.25 mM MgCl 2 , 0.02 mM dNTPs, 5 pmol normal/mutant primers, 2.5 pmol internal control primers, 50 ng DNA, and 2 U Taq Polymerase (Fermantas®, Thermo Scientific, Waltham, MA, USA). The PCR conditions for M694V, M680I and V726A identification were as follows: one cycle of initial denaturation at 94 °C for 9 min., followed by 35 cycles of denaturation at 94 °C for 10 seconds, annealing at 61 °C for 10 seconds and elongation at 72 °C 30 seconds; and for identification for M694I was as follows: once cycle of initial denaturation at 94 °C for 5 min., followed by 35 cycles of denaturation at 94 °C for 1 min., annealing at 60 °C for 1 min. and elongation at 72 °C for 2 min. The PCR products were electrophoresed in 3.0% agarose gels in 0.5 × Tris-Borate-EDTA (TBE) and visualized with ethidiumbromide. The product sizes were 212 bp for M694V, 220 bp for M680I, 184 bp for M694I, 247 bp for V726A, and 360 bp for internal control (Figure 1 ).
RESULTS
Seven hundred and sixty-seven healthy individuals (395 females and 372 males) applied for a premarital testing program between November 2011 and December 2012. Among the study population, 667 individuals were from Adıyaman, Turkey, the remaining 100 people were from elsewhere. At the end of the study, we detected mutations in 26 people from the city of Adıyaman, and three people from different areas ( Table 1) . Because of the aim of the study, we evaluated only the people from Adıyaman, Turkey. In 641 people (96.1%) no common mutation in the MEFV gene was be detected; however, mutations were found in 26 people (3.8%) from Adıyaman, Turkey. All except one person (3.85%) carried the V726A mutation in the homozygous state, all mutations (96.15%) were heterozygous (Table 1, Figure  1 ). There was no compound heterozygosity found in the present study. Current results for the 667 healthy people revealed that V726A was the most frequent mutation (50.0%) followed by M694V (38.5%), M680I (7.7%) and M694I (3.8%) in Adıyaman, Southeast Anatolia, Turkey ( Table 1) . The rare mutations detected were M694I and M680I, respectively. Genotyping the four common mutations in the MEFV gene showed that the carrier rate was 3.75% and the patient rate 1/667 in Adıyaman, Southeast Anatolia, Turkey.
DISCUSSION
In the present study, we reported the frequencies of the common MEFV gene mutations (M694V, M680I, M694I, V726A) in Adıyaman, Southeast Anatolia, Turkey. In Turkey, the allele frequency is very heterogeneous and according to the literature, Turks are a very high risk population for FMF [4, 9] . It is known that the incidence of FMF is 1/1000 and the carrier rate is 15.0-34.0% reported in various studies in Turkey [4, 10] . Most of mutations leading to FMF are seen in exon 10 of the MEFV gene. Looking at the distribution by geographic region in Turkey, exon 10 mutations in the MEFV gene are M694V, V726A, M680I in Southeast and Middle Anatolia, Turkey; M694V, M680I, V726A, K695R and R761H in the Black Sea region, and M694V, M680I, K695R, V726A, M694I, R761H in the Trakya region of Turkey [9, 11, 12] . In general, it was reported that M694V was the most common mutation seen in Turkey [2] [3] [4] 13] . However, in the present study, the most frequently found mutation was V726A (50.0%), followed by the M694V (38.5%), M680I (7.7%) and M694I (3.8%) mutations. Sharkia et al. [14] reported that the V726A mutation was the predominant mutation with a 33.0% frequency in the Muslim Arab population of Israel. The V726A mutation was also reported as the most seen mutation of the MEFV gene in Egypt and Kuwait [15, 16] . In addition to the Arab population, V726A was the most frequent mutation in the Slovenian population [17] .
Our data showed that the carrier rate in the Adıyaman population was 3.75%. When compared with previous studies (the carrier rate 1:5), this carrier rate seems to be very low [3, 10] . On the other hand, the prevalence of FMF was reported as 0.027-0.25% in Turkey [18] [19] [20] [21] . In Tokat, Northern Turkey, the rate was found 0.82% [21] , whereas in Sivas, a central Anatolian city, it was 0.25% [19] , and in Deni- 
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